Excision of port site (PSE) for patients having undergone laparoscopic cholecystectomy (LC) is not a standard recommendation. We retrospectively evaluated a cohort of patients with isolated PSM without any prior cancer-directed therapy who were assessed for resection between March 2012 and July 2016 at Tata Memorial Hospital, Mumbai. Eleven of a total 13 patients underwent wide excision for PSM in the given time period. Upfront resection was undertaken in six patients while seven patients received neoadjuvant chemotherapy (NACT) and two received neoadjuvant chemo radiotherapy (NACTRT) prior to attempted resection. With the median follow-up of 22 months, post PSM disease-free survival (DFS) was 20 months (95% CI 15-24 months) and overall survival (OS) was 37 months (95% CI 22-51 months). Careful selection along with an aggressive management strategy may be a step forward in the treatment of patients with isolated PSM.
Introduction
India has sharp differences in geographical distribution of gallbladder cancer (GBC) occurrence, with the highest incidences registered in registries from North and Northeast regions [1] . Laparoscopic cholecystectomy (LC) is one of the commonest surgeries performed today for gall stone disease especially in endemic areas of India. However, LC also results in patients being diagnosed as incidentally detected gall bladder cancer (iGBC) where GBC gets diagnosed on histopathological evaluation presuming initially benign GB disease. Further treatment of these patients is often not undertaken due to various logistic or socioeconomic reasons. This sets the stage for the emergence of port site metastases (PSM), whose growing incidence has coincided with the increase in laparoscopic surgeries. Drouard et al. reported the first case of port site metastasis in an unsuspected gallbladder carcinoma [2] while Paulocci's literature review concluded that 14-30% patients post LC detected iGBC developed PSM [3] . Studies have shown a higher incidence of PSM occurrence after LC (10.3%) compared to open cholecystectomies (7%) performed for iGBC [4, 5] . Excision of port site (PSE) for patients undergoing LC is not a standard recommendation [6] , with some data to suggest that patients with PSM are associated with poorer outcomes [7, 8] . Not all PSM may be an indicator of systemic disease and some selected patients may have disease solely due to local seedling but it is difficult to identify these two groups separately. Therefore, a carefully selected multidisciplinary approach in which isolated PSM are treated with a combination of systemic chemotherapy and resection may alter outcomes in potentially good risk patients.
At our institution, we treated patients with the only PSM (oligo metastatic disease) as site of recurrences with a combination of resection and systemic chemotherapy. We present a case series of carefully selected patients with PSM who were treated with this approach.
Material and Methods
We retrospectively evaluated patients with isolated PSM without prior any treatment for iGBC who were assessed for PSM resection between March 2012 and July 2016 at Tata Memorial Hospital, Mumbai. None of these patients had undergone any neoadjuvant therapy or radical surgery (revision cholecystectomy) after the diagnosis of iGBC. Information regarding this patient cohort was extracted from a prospectively maintained metastatic GBC database. Demographic data and baseline clinical data were collected retrospectively from existing case records. Findings of F18 FDG PETCT performed as an institution protocol to rule out disease at other sites were noted. Treatment details captured included diseasefree interval post prior index surgery, the use of chemotherapy, and response rates when chemotherapy was used prior to surgical resection.
Inclusion criteria:
1. Patient who was diagnosed to have isolated PSM based on clinical-and imaging-based evaluation 2. Had undergone simple cholecystectomy and found to have incidental gall bladder cancer Exclusion criteria:
1. Has received any neoadjuvant therapy prior to inclusion 2. Has undergone radical surgery after the diagnosis of iGBC 3. Radiological evidence of metastatic disease beyond PSM In patients who received neoadjuvant therapy, gemcitabine cisplatin (GC) and gemcitabine oxaliplatin (GO) regimes were used, while patients who received neoadjuvant chemoradiation, gemcitabine or capecitabine was given concurrently with radiotherapy (RT). The doses used were as follows:
GC: gemcitabine 1000 mg/m2 + cisplatin 25 mg/m2 D1 and D8 every 21 days. GO: gemcitabine 1000 mg/m2 D1 + oxaliplatin 100 mg/ m2 every 14 days. Gem RT: gemcitabine 300 mg/m2 weekly from D1 to last day of concurrent RT Cape RT: capecitabine 1650 mg/m2 daily from D1 to last day of concurrent RT Radiotherapy: 50 Gy divided over 25 fractions, given concurrently with either gemcitabine or capecitabine
The time from development of PSM excision to the time of recurrence was considered as disease-free survival (DFS). The time from development of PSM to the last follow-up or death was considered as overall survival (OS). Data was entered in SPSS software version 21 and used for analysis. Descriptive statistics including median, frequency, and percentage for categorical variables was used to describe age, gender distribution, and other such variables. Median DFS and OS were estimated by the Kaplan Meier method. Responses were calculated by RECIST 1.1 [9] criteria, with responses reported as complete response (CR), partial response (PR), stable disease (SD), progressive disease (PD), where feasible. If RECIST was not calculable, then the response was quantified based on collusion between treating physician and the gastrointestinal radiologist as follows: CR-disappearance of all baseline lesions; PR-significant regression of lesions at baseline; SD-no significant regression of baseline lesions and no new lesions; and PD-appearance of new lesions or significant increase in baseline lesions. All survivals were calculated and described as a median value.
Results

Baseline Staging and Neoadjuvant Therapy
Three hundred ninety-six patients with metastatic GBC were evaluable of whom 13 patients satisfied our inclusion and exclusion criteria for isolated PSM. Of the 13 patients with isolated PSM, 11 underwent surgery, either upfront or post neoadjuvant therapy. Ten patients (77%) were females and the median age was 57 years (range 35 to 69). Histopathology was adenocarcinoma in all patients. All patients had undergone laparoscopic cholecystectomy and were detected to have iGBC. None of the patients received any cancer-directed therapy like revision cholecystectomy, chemotherapy, or radiation prior to diagnosis with PSM. PET-CECT scan was done in 12 patients on diagnosis with PSM, while one patient underwent MRI. All patients had PSM as the solitary site of recurrence. Six patients underwent upfront surgery with a wide excision for PSM while seven patients received neoadjuvant therapy. Of these seven patients, five patients received chemotherapy alone while two patients received additional neoadjuvant chemoradiation (median number of chemotherapy cycles-4). The two patients receiving neoadjuvant chemo radiation (NACTRT) after NACT received the same in view of poor response to chemotherapy. Of the seven patients who received neoadjuvant therapy, four patients received GC while another three received GO, respectively. Of the two patients who received additional neoadjuvant intent concurrent chemoradiation, one patient received gemcitabine while the other patient received capecitabine concurrently.
Responses and Surgical Details
Of the seven patients receiving NACT, four patients had PR, two had SD, and one patient developed PD only at local site. Eleven patients (out of the total cohort of 13) underwent PSE, with wide excision and meshplasty with polypropylene mesh, while 2 patients did not undergo surgery in view of progressive disease. Of the 11 patients who underwent surgery, nine patients received adjuvant chemotherapy. All patients underwent average blood loss which was 50 ml (minimal-200 ml). With a median hospital stay for 5 days (2-10 days), two patients required re-exploration for hematoma and bowel evisceration. Two patients had positive resection margins on final histopathology. The details of treatment and outcomes are summarized in Table 1 .
Survival Rates
With the median follow-up of 22 months (7-45 months), OS was 37 months (95% CI 22-51 months) (Fig. 1) and DFS was 20 months (95% CI 15-24 months) (Fig. 2) .
Discussion
Port site metastasis can occur at the extraction site during LC, possibly due to seeding at the time of surgery. However, studies have also suggested additional mechanisms such as intraoperative tumor perforation, trocar injuries, tumor handling, specimen extraction without using the bag, CO2 insufflation leading to increased intra-peritoneal pressure, decrease in cellular immunity, and hematogenous dissemination indicating aggressive disease biology [4, 10, 11] .
Port site excision, as a routine procedure along with radical revision surgery, has not shown any survival benefit and is not considered as a standard recommendation [6, 12, 13] . However, PSM radical excision in the absence of other metastatic disease has shown survival benefit [10, 14] . Selecting patients for such an approach may hold the key to improving outcomes, considering that patients with disease sites besides PSM may have poorer outcomes [7, 8, 11] . Addition of chemotherapy in this selected group of patients may have a role in taking care of micro metastasis, which might add to improved survival.
18F-flurodeoxyglucose (18F-FDG) has been considered a useful staging investigation for PSM after laparoscopic surgery [15] . All except one patient in our study cohort had underwent F18-FDG PETCT to rule out disease at other sites.
Whether PSM are due to Blocal^or Bsystemic^factors, it is still debatable and combining systemic chemotherapy with PSE may entail combating both aspects of the biology of PSM. Besides, the use of neoadjuvant chemotherapy, as used in 7 out of 13 our patients, is an in vivo indicator of disease biology and may help select patients for or against PSE. Five of seven patients underwent PSM resection after NACT.
Eleven of the 13 patients underwent PSE with acceptable morbidities and such an approach leads to improved survival Within the confines of a small cohort of patients as in our series, our strategy of combining chemotherapy and PSE in a selected group of oligometastatic patients has yielded favorable survival outcomes as compared to previously published data [10, 13, 14, 16] . A median survival of 37 months in this cohort is also a reflection of careful patient selection as well as the potential benefits of combining PSE and chemotherapy.
PSM is one of the rarer forms of gall bladder cancer metastatic disease and treatment strategies may have to be based on data from large registries or case series. Our series is one such addition to the growing literature and emphasizes a method to improve outcomes in this group of patients.
Conclusion
Careful selection of patients with isolated PSM along with an aggressive management strategy of combining PSM excision and perioperative chemotherapy may be a step forward in the treatment of this rare group of patients.
